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ABSTRACT 

PROBLEM TO BE SOLVED: To provide an organic active electroluminescent light 
emitting device of a large numerical aperture in which generation of image 
defects can be effectively prevented, and in which high quality image 
display can be realized. 

SOLUTION: In an organic active electroluminescent light emitting device in 
which plural thin film transistors(TFr) 2 and plural organic 
electroluminescence elements 3 disposed to correspond to the TFT's 2 to be 
driven by the TFT's 2 are disposed on a substrate 1, a flattened 
layer-to-layer insulation film 4 is disposed between the TFT 2 and a lower 
electrode 31 of the organic electroluminescence element 3, and a drain 
terminal of the TFT 2 and the lower electrode 3 of the organic 
electroluminescence element 3 are electrically connected to each other 
through a contact hole 41 provided in the layer-to-layer insulation film 4. 



(19)B*HWfF;T (J P) 



(12) 



(A) 



(ii)!i#tfffiei^i9#^ 
^t#ll¥l0-189252 

(43)<2^MB ¥fiicl0¥(1998) 7^210 



(51)Int,Cl. ' 




F I 




H05B 33/26 




H05B 33/26 




HOIL 29/786 




33/10 




21/336 




HOIL 29/78 


612 Z 


H05B 33/10 














tf*3S0^6 FD (^19M) 


(2l)fflMS^ 


I^Si^S- 357028 


(71)miSA 


000183646 










(22)migB 


^^8^(1996) 12^26 0 










(72)^9!# 










T^mw ^ ?im±Ai28o#sii 






(74)f^iaA 





(54) immco^m ^mri^T-^yELmytmrn 



(57) [^*^] 

(TFT) 2t. rOTF 
T|-*f)SbTgE^*4x/-« 

i^E Lm^3(Dr^mm3 

•5„ 



T(C j;o-CiEf()$tt5, TF 
iC(0*^EL«^^3 t^W-r 
agei-*3V^T, TFT2i:W 

TFT 2© V'u^ yi^l-t^ 

1 ^:^^LT«M^{>lgigE-t- 



♦5 




( 2 ) 

1 

(TFT) t. ^.(DTFTlcXoXmWi^fhh. TFT 
fcHFfl^^il^/65ga^$tt. ;6^oTFT(7)jffi^t^^EL 

cfiCt^s^-SfiJ-g-) *\ 7 5%«±-C'fc6f**JSl 

2 tett© X ^- :/E L m^mu. 

[Ii*«4l XY-^ Mi -y^^^^i-ia^^ 

m.'E\.m^(r)Tummt-i)m%m^^m^i\^xti::^^t 30 

7- ^ ^ -1- :/ E L ^Jtii^fio 
IW*JS6] HufaW«SEL^^^CO*f[^«»^ ^BJT' 
5 ft 4 ^ fc « 5 lEfcCO^^ T 7^ E L |§3tS 

[0001] 
[0002] 

7 3 8 5 ^<2i$g, 3-233891 ^^$g/<e 



i|#fPj|ip 10-189252 
2 

Kr^WiS ^ ^ 6 »^ Wfff t /j: 5 fc * . TtfiP«^ 
[0 0 0 3] ( 1) igft%|±^Sj^< /<e5„ WJEttiCs^^ 

(3) (2) tlSl«(cam«?5t£/4S#^t-*tV^fci^). « 

[0 0 0 4] Jitew (1) ~ (3) ^fifjfc-rs^ffit L 

U-^i>m^^tlX^^^ (>feia#fFI|4 1 4 3 2 9 7 

•5fc*iEli)«JE7)5 1 0 OVJ^;^J:ti^<P>gJgi:/<CoTV^ 
tCo [S]®/<efttf{i. IEEE Trans Elect 
ron Devices, 802(1971) (Cttfiic 

{!f^m^7-l 2 2 3 6 0^^$g, i|#Pjl¥7- 1 2 

2 3 6 1 -^<2i$g, i|tPjl¥7 - 1 5 3 5 7 6 ^<2i$g, ¥fm 
^8- 5 4 8 3 e^^fg, ^§fi¥7- 1 1 1 3 4 1^^ 
m, 1 2 2 9 O-^^fa, #^¥8-l O 9 

3 7 #M¥8- 1 2 9 3 5 9 H^mW- 
8-241047 ^-'AmtSXXl^mW- 8-227276 

m^j:^m-^itw-^m\>^hm^i>ai^ma3 im/w~ 

15 1 m/wCD®|S-Cliit>-CB'J!j'*T'$>^r * 

1/2-1/3^:7:^9. ff^M;^)/^^^^®-^^^^ 

[0 0 0 5] (1) a^, m±^(r>mm±.i^. a-s 

i , >Ky ->y sV/.Cif^^^b^iSTFT (t h i n fi 

Im transister)7)S. g}^ ^fCML-O 

i: "b— o^fctt-o^tt ^tL. $P>{-TFT^StR 

mmnc^mmnhHx\,^f^. tft*^-^;W1«el^ 

LTi^L-T^C;*^^.. TFT©)?:$(4> y- h*3j:t>*KU"1' 
>. y — ^a;ffi§r-a*0. 2 Min—l Aimt/<C'9I!i]£b^5 

5fi|-^) i^'b^i'-^tZo 0^i^^f^^7 - 1 2 2 3 6 2 



( 3 ) 

3 

^<^m tifc iiCDX'i-±ma t)T^ ^ 5 6 % X'h 
r^mi'^h-r^tz, |5]Bti::#ll¥8-2 4 1 04 7-§-<2iffic7) 

[0 0 0 6] (2) *7t. WM¥8 - 2 4 1 0 4 7-f-<a: 

[0 0 0 7] ( 3 ) mm^KoRMim^hM^^ 'o 
rig«*m;i5¥tait; ^ nr v^/^v t f t wiaaic i 

I? ±§P(C?fM $ tL5 E L ^i^<;>:5<;Pf&;4S^I§ LPpIJS <t 
^.eSo ^^EL^^^fi. ^mmi^O. OSttm-O. 2 

fife$tl>5„ ro/c*. #g|^8-5 4 8 3 e^^fgWlH 

l*5J;t>*EI2{c;^^^^fct,^Dcoi5(-^ ft 20 

[0 0 0 8] t»6j|5roK#f(-ov>T^ ^(cft#;&<jtclftB^-r 
-5o UlSli, t^Jte£^^tf{;^io(t-5't«TFTE L©lE]S§|21 

dfi— 2f@(7>TFT 2 1 , 2 2 /J^ll 5 ICTj^-f- 

i5(-mL-r*5<9. $ib(i. -iijm^{c(i^2coTF 30 

■y— 2 3;45?F^fi£;$tU-r*5"!), iCDH 2 cOT F T 2 2 {C i 
19. lll(;::tev^-CMIlT':T^^n5*mEL*^^3^sM^ 

[0 0 0 9] 121'^'A-A '^{::*5i-t-5H^(7)KffEll?rlll 
6 iC^t-„ M 2 COT F T 2 2 im 7 {CTj^-f i 5 ^ -> 

'f' 7 ^ K 7 1 (DW-^ii 2 0 O n m, y— h S i O2 djf: 
$(±10 0nm, /Kl) iXU H 7 3(7)Ji:$(13 0 

Onm. /j^y =1 h^HtfS i O2 CO)i:^ll5 40 

OOnmT'fcSo HT^^f^t?*^?) J; 5 /KyixyaVT 

7 >• K 7 1 j;t>*/j^ y -> y 3 >y- b 7 3 roffi^^fc 

(tTFT§B^{±IM]i£h2rffM-rSo i£hlfl5(i 5 0 0 ~ 6 0 0 
nmfctt?^{±3-r5o t^oT. T F T±l;:^^E L*^^4: 

^EL<75^7tili*?r?fM-r6r <^;5s-c#7'<^^\ ^7t. 
cotie*ft^f-e{l, TiEBmil-C-fcS I TO 3 lA^h. ir/j: 

t^hmm 1 m^^h^^rn'om-r- 1 f^/jrSo ck^^j^t 

FT, y—hv-O, y~^y-(>'7:)^yti:M^tzii)mm 50 



il^F^sp 10-189252 
4 

CD H P ^ < 5 V N 9 Pp-^M ^5 ^ o fCo 

[0 0 10] Sfc. iiL(Dm^<^&.^i^ t LXCi.. ElStC.T^ 

rw^^^tf^cfc^/^T^>TFTgi55^co[y]db;^5foafc^^). ^(d 
^'7^^m-fxm^fiAmm8 2Amf^^ti. ?^%i-^m 
mm^f&^tix\^^^. *fc. hmii8 3. y-^m 

118 4*Dj;t>'KU'l'>-a;1^8 5 J::<D[iaat>C:C0*tT'(± 

mmt^£?)fz!^. mmms 2a^(omm^mi^xmt&^ 

[0 0 1 1] 

mmAm^i-^ t-r^w^m] ^^m^t. ±m<Dmm 
{cm?^f£^tirz'h(Dxhv . mam:A^:k^<. ^^^m^ 

[0 0 1 2] 

[i^a?:fi?ft-rSfc*CD^e] J:iteSW5rai)5g-rSfc 

^- (TFT) znTFTIt^LX-^Xmrn^tl^. T 
F T i;:>Etl£ LTIE^ § nfcSmco^l^ E L m-T- 1 ?r^-t- 
-5*ar^'X^:/EL%^S^fi(CjoV>T. TFTi:*^^ 

75«^^ix, A>oTFTcoS^-i:^^EL^^-<??TlflS« 

Lxmnm\cmm^tix^j:^z t =kWi^t^^^mr ^ 

[0 0 13] *7t, ^(7)»*Lv^ffii^t Lx. mm^m 
E Lm^(DM\^mmi)K mmx^^^mT^^T-^^EE 

[0 0 14] Sfd. ^o^^f*Lv^^s«i LT. ^(DTMo 
[0 0 15] *7t. s«jttci. xY-T- h y s/^xtt(cia 

M^-r -;/^lcM^$;jxfc^fiiS^4^(7»ft-mE L^^^yiS^ 

^v^mmELm^^mm-rmmh'y^i?:^^- im~ 

^cCt). ^^o|g— jb-j;o;|g-«h^>--^;^^-t*lSEL 
w^E L ^-^(TSTSemii i: amn.^ f-^^ $ tL-c s 



( 

5 

•So 

[0 0 161 ^(DBt.L^^WMtLX. Sijten 

[0 0 17] 

H-c. ii3(cio(t?>A-A'ii»rffi[a-efcSo 0 2(4. 

m-efcSo 0 3(4. *:^BJcD^#Ti?r^:/EL^^S^ 

0-efo?)„ 

[0 0 181 *«B^»#aT^v^^-7'EL^JtgMW- 

%imm\t. 0ii'/T^i-j;9{-. sffi 1 ±(-is»to»ji 

h^Vv'^^^'— (TFT) :iWTFT 2(Cj:oT 

lEttStLS. TFT2('*i-)^;L-Cifi^$nfc1iiC(DW« 
EL^^-St^^L. TFT 2 ir^l^E L*^^3COT$P 

tb. *»oTFT2cD KW>ffi^^i:W^EL*^30DT 

[0 0 19] ^fc. *1^EL*^(4. TFTfCioTW 
TcDJ;5(ciigKi^^xS„ 0 2*5j;r>*0 3!c^-rJ; 9(c. 

yir-:^m^M^^nfz^w<n^^mMm (y 

j~Yj.„) *3j;ma^aiS^ (Xi-Xi.„) rcDtt 
ffi^ (Y, ~Y,.„) *dJ;0: (Xi~Xi.„) ifi{f(^ia^^ 
^xfca;a:7?.-r 5/5^ (TFT 2) i^^LTl^So :L(Dm 
m-(0 hy — (T rl ) 2 1 Jo 

iO«Sr(7) Vvx^^- (Tr2) 2 2(D^iXt'iV-' 

19. :i(Dmm.:^4 y^{c'i^-^^HtcmiiLmm^(DmmE 

[0 0 2 0] /£jo, H— CO f7 Vv?:^^- (Trl ) 2 
1(4. ^3feM^^ili?^1-5o ^/t. ^-(Dhyi-i^:^^ 
- (Tr2 ) 2 2(4. W^E L^^ ^lEtd^S^tB^W 

[0 0 2 1 ] *fc. mIiBgraite&lli4 (4. ^-O h7> 
iyy~^~ (Trl) 2 li6i.U^r.(Dhy>i^^'^~ 
(^T2) 2 2t. ^mELm^3(Dr^m.m3i t(D 

miCM^^ii^ ^P,(C. ^-Oh^^v^X^- (Tr2 
) (7? KUH-ySffl^t. ^^EL^^OTSBHISS 1 .J; 

[0 0 2 2] iJAT. $f>(C:B.ft:W(c|ttB^i-5o *|gB^(c 
fflV^^ixS^r«EL*^3(4. m2{z.7f^-rX.oKT^y- 



4 ) it^P^^l 0-189252 

('J/'-Mg) (Yj~Yj.„) Srr^L-C{E3t^;tL?,/-?/i^^ 
tm^WIS^ (Xi~Xi.„) ^^L-ceil^^xS^^Vux 
-Cpjf aoH-CO h 7 ^v?;^^— (Trl ) 2 1;6S 
*ifi«fe^ (C. — C,.„ ) 
v^^^'- (Trl ) 2 IWy — tfT^rsKcffM^tlS^ 
VxV-tf— 2 3('fl:#;4>?E^j^ix2)„ Cltvlcj;!?. ^Zl 
(7) h^Vv':^^'— (T r2 ) 2 2(Dy— h/J^— ^'l;{4<t 
H—ro h7 Vv=:=^^~ (Tr2 ) 2 2(40Nt^ffi 
10 tf£ho ::«ONttffi(4. ^/^/^;^7ls{5a$^^ 
a^"^^— /I- K$ti.l|z:(D K ^ vv'y*;^— (Tr2) 2 
20 KU-Y ViS-f-(C^^$fuxv^.5WaEL^^-3»T 
gems 3 l(c«»?E^#f^*&LO':5{4Sr i;(c/i5„ 
[0 0 2 3] *^BJ^C4oV^T^4. 01(C;T%i-J;5 

iC. h7Vv=;^^-2 (||-(^ h v>-v':^^'- 

(T r 1 ) , ^~(D VyVi^:^^— (T r2 ) ) . Jb'J; 
r>*y-hM (Y,~Y,.„) , -fs-^SSa (X, ~Xi.„) 

^SI 4 (4 ^ta-ft ^ ^XT V ^ 5 „ 
20 [0 0 2 4] Sfc. *1lEL*^3<73Ta5«113 1^5)1 

(T r2 ) CD Kl^-r ^-ilffi^^tTSPWffiS 1 tii? 

[0 0 2 5] r.(7)TgBffl:»4. 0 3(i*-rJ:5 

(cH— <0 by ^'v^y^i?- (Trl) 2 1, ISZlWbyV 
(Tr2) 2 2, m-^Mm^. y-h^4 6C0 

>tg|5^)-;65:^^iE L*^=-C0Ta5«1S3 1 ^r^LTV^S, 
30 [0 0 2 6] Ji^T. #«(^!c;®^^-'^^^TtftlM■t-S<, 
1 . 

*|gf3;!(cfflv^^^^5a«(4. ^»ttT'fo'9. T^Mi^tzli 

;(/7v^i:(4, 6 0 0'CJi(±<75ffi.^T'e^i|^ fc(4^tr;«' 
y:^^^^0o 
40 [0 0 2 7] 2. 

*^0^(:i*5V^-C. »fl^h7>'v>^^- (TFT) (4W# 
E L*T-OlEt!)C0fcJ6(cfflV^ P^tb. :irft:Wl-(4fl:M>^^ 
L-C^-t^ h7>'v';=^<5'- (Trl ) ioXX/m- 
(Dhyy-i^:^^- (Tr2) <75^n^'tL— i;;±;^^f5?f^/iSc 
$tv5„ -(7)T r lioiO'T r 2C0jSttJi(4. 0 1 (Cjol/^ 
Tn* /i/n* i:^$tLfclfB^T-fe>9. n* (4N®(:: 
K-t-^-^^-^ttfcSBfi, i (4 K-t°:/i/$nTV^/iV^gp 
{jL^^F-To r roffittSro K— t°>-i^:iS$tifc^fi(4P§y 

50 (4. »^ L< (4/j^y v-y ^^^^-^'ffM^nSo 7}<y->y3 



( 5 ) 



^m^l 0-189252 



[0 0 2 8] mmi-^ L\^^unt Lx^t. ^m^mi^^ 

[0 0 2 9] r^uz^v^^i^. ^mcvDmicx^mm 
(a) i^^'Tii'^ic^ a-s i ^mm-t^o 

[0 0 3 0] ^(Dm^ m4 (b) {C:^-rj:5t-. KrF 
(2 4 8 nn) u-if-/^ S^-e- U-if'-ic J: 
(9T^-yb*g0^0{ki-^ (SID'96, Digest 
oftechnical papers P17^2 
8) o a-S i (^i?* LV^8iJ¥(l, 4 0 — 2 0 0 n mT^ 

^UJtl 0 0'-3 0 0"C(C^W-r^(/)75^^f*L<s 100 
-3 0 Om j/cm't^:i:^^yW^-fi?rtOU-1f-7t 

[0 0 3 1 ] /Ky v-y =i>^Jlft. 1214 (c) Kff^ 

T - E L (OSffl* /dflM^^lElig 

fgftM^rttc: F-/^^ h(0^«ijfem (o u t - d i 
f f u s i o n) 4'[H]ie-t'57t&^(^{g:y^Pi?;^t^.ST3l 

it^pgfi 1 0 0 0 r«T. * L < 6 0 0 t:i^T-e?i 

[0 0 3 2] m^. 1214 (d) ^U^— 

(^y^X v-JteSC VD (PECVD) SfcfiJ^JGEC VD 
(LPCVD) (DX.ofMt^mm (CVD) {CJ:^)^® 

^fWf*L<ft?^l 0 0-2 0 0 nmT-fo6« SSMS 
i: urn 2 5 0-4 0 0"C;6^»* L< ^ t>{:iiSp"pSc7)^ 
VUPc^%^t:.^\^\t.r 3 0 0 — 6 0 0 

°C-e 1 - 3 h r @S}fe-r<^7)^&^ LV\ 

[0 0 3 3] i^fcOSPg-Cfl, 12 4 (e) t^I^-T J: 9 t-. 
y- M;ffi4 3*^«S/cft;^^<:y^ y V^'^T-iigJf'r 
5o LV^JilSf^ 2 0 0-5 0 0 nm^efoSo 

[0 0 3 4] 04 (f) - (h) \zff^ir^o\z. 

<2i¥8-l 5 1 2 0^^$B{Cpi8(C||^$nTV^5o 
[0 0 3 5] i^Jct-, 11 4 ( i ) t-^-r J; 5 t-. K 

^r?£i: LTf^y- b t LT:^Ky i/y ^^fflV^^^fccT^g 

tfT^^foan :lcoswT'^tI2l 1 {-^i":^y ^>y b 



>hm^y-^t Ku>r>®^fi7Ky vy :=i>®«F^t;:: 

JFM^nSJ: 9(-^°y >^y :=^>T'Y y > Kiitcy;^ h y 

u < fiT^/^:7rx>^y ^ly^^hmf&^n 

;^fi»^L<fl^|gm^:^^'>^v^>' (wsi) coi5^c^ 

[0 0 3 6] L/i^U. WS i /^if(7>4feaS*ibife{-ftx. 
TAl-^^, Al, Cr. W. Mo/^if^0^aSrfllV^T 

yy:yF;6^fc6o ^t^. V-htLX. TaN^flH/^T 

[0 0 3 7] ricci. W-^«11^*5iO^*fimffi^?r?f$;7g 
fSo Al-^^, Al, Cr, W, yiof^E(O^WM^ 

yi^Y') yifyy ^ {^xvmf^i-?>t th\c. Tri , 

^III^P^PL/-c®0f^^tT9o ClOi^^^SIfi, [11C0 5 2 

cof^-^-e*^*t6o Jite(/:)(^. s i O2 fi. mK.{irR 
OS hyni h3e^>-iy^>) LTSte?Uffi2 
5 0-4 0 0°CcoPBT(^^^LPECVD{Ci t9^#6r t 
30 ^f'E C R-CVDT-Sffi?M.S^ 1 0 0 — 3 

0 0°Ct Lxtm^-t^^x^^, 
[0 0 3 8] 3. mmmmm 
:^mm{^m'hti^^^mt^titLmmmmm:i^. tie 

(1) ^fM (2) (0:^mxMfji.'r^ ^ t-^^x^ 

(1) /Ky^^ K::i— T-w>^')!I(7>xt:°>r:t-htc:j:^ 

v^t- J;9ill h;}^-yV'4 1 ^ff^i^feL K 

l--r>^g^Sl5?rr^P't-6o $^(c^^tll^5 2, y-h^ 

(2) ■/y-^>^:y^>^'i-J:6::i^y5^/^y^fe 
#aCVD?i, y'^X-v'CVD, PECVD (T^yX-v- 

.f^/N>;^K CVD) , LPCVD (MffiCVD) 
WS: <9 y L < 1 M m- 3 // m^Sg-T 

(RIE) (CJ;(9;^'xa^CF 
50 ijf i^fW* L- < o , 5 // m— 2 ;i m-efo^o 



( 6 ) 

9 

ici.'owmt^nt^mmmBm (s io., ) ?r^#5::t 

ZCD^mat. PSG, BSG 

(U >-->!; id^ci^v-y 

[0 0 3 9] 4. W^EL^^- 

[0 0 4 0] i!):{C2f:|gi5iCfflV^bix5*«EL*T-0{t 

(2>m^wm mm) /^'^mxm/%%m/mm im 
m) 20 

/mm imm) 

<m>m/^m^mw-m/^itm /mm 
(mm/mm^mw-m/m^n.mm/%%m/mm 

[0 04 1] (4) -1. %%m 30 

w^E hmi-(o%itmA\i±\^^mit^^X'h ^ . 

[0 0 4 2] 



10-189252 

10 



[{bll 



[0 0 4 3] r(75-®5t{C^3V^X. X ttTfEft:^t)^7 
[0 0 4 4] 

[^b2l 



n 



[0 0 4 5] r rX-nli, 2. 3. 4Sfc(i5-Cfc5o 

[0 0 4 6] 
[^t3] 




v^/ ^/wr ^ / a* fcfi v?:7 31 — /^r ^ / * 

[0 0 4 8] 

[ib4l 



[0 0 4 9] 
lit 5] 



( 7 ) 



11 



^Hfjipl 0-189252 
12 



(1) 



(PQP) 



(2) 



OKOMOKOHOhCHa 



(3) 



oKoXoXqXoHo 



(4) 




(TBS) 



(6) 



H3 C-^(gHg;Hg>-<g>- C H3 




PMoKoHo. 



(1 1) 



(12) 



(1 3) 



(1 4) 



[0 0 5 1] 



( 9 ) #g^sp 10-189252 

16 



H3C OHgHgH@)-<Q)^ C H3 



HO-^gH©H@Hg>-OH 



H 03 S-<gH@Hg)Hg>-S O3H 



» 0 0 c -<g)^(gHg)^g>-C O O H 



[ft 7] 



17 



( 10 ) 



10-189252 

18 



(15) 



H 



(16) 



(IT) 





3, 5. 3"", 5 



-7- hv- t ^ y^Z7^::z,jU 
(TBQ) 



[0 0 5 2] ^^^>hm&<Dm^^n^tiMc 

[0 0 5 3] M:»m::it^m^^^'^it. fyx.ff. 
Bg59-19439 3 -^<:^^^{::r?3* ^ixTV ^5 CO Sr^ 
ff 5r.ir;6S-T:'^5o -^^^t^^yt tTfl2, 5 - b^';^ 

(5, 7 -v^- t — Of^/i-- 2 

-1, 3, /K 4, 4^ - b';< 

(5, 7-t — 2 --<vy^:?^^i^y^y yv-) x 

^/P-O. 4, 4' -b^;^ [5, 7-iy- (2-;^^/^ 40 
-2-y^yu) ~ 2 --^vy^rt^i^y^y 

2, (5, 7 -v^- t --O-^^/l-- 2 

^y;<i-^i^y y ;M ^:t:7:ii:/. 2, 5-fc:'';=^ [5- 
a, a -i^y ^/V^Vv^yU— 2 -^>y::d~^i^y' y 71^] 
5^;^y^>, 2. S-h^'T^ [5, 7-v>- (2-y^/V 
-2-y>yW) - 2--<>-y:t^1^y y /U] -3, 4 

^:=./L.^:7t-y o.^-. 2, (5-y^/l--2 
--<>'y;<^:^i^y y /i^) ^;^-:7:3iV, 4, 4' - b'x 
(2 — <>y;t^i;^y y b^y^zn:^/!^, s-^^yw- 
2- [2- [4- (5-^^/1^-2 c>'y';r3p^yy 50 



/P) 7^111=:./^] f-^yv] ^^-y:^^:3r~y-y— yl^. 2- [2 

- (4 — a n t:-':=:-/W] h [1, 2 - 
d] 2-2* 

- (p -:7^i^lx>'v?t:^~::^ - lf•;^-<>'y^TV' — 
/U^^:D-<>'y^Ty-y^^> 2- [2- [4- (2--< 

— 2- [2- i4~trJiy:^^iyy:r.::^jU) b^n/u] 

9 7 1, 6 2 8-^6 3 7 M*5J:t56 4 OSt-^IJ^^tLT 

[0 0 5 4] mitfi^u— h^l::::r^S//-r HMb^^^t LT 
tl. i?i)x.tf^#P?8BS6 3 - 2 9 5 6 9 5 ^<2>?Bt-p^7j^$ tl 

[f] -8-^/ y V-^^l-) ffi«p\ t^'^ (2-^^/1-- 

(s-^yyy-/^) ^^/v^'^^-^. ^y^ (5-y^^^ 
y^^7^, hy;^ (5-^ i:^t=^-8-^y y :^ 



19 

^J^yj^^ t;^ ( 5 n a - 8 y y ^^^) t)/\^^y 
^J^s ^y im^ (ID -t^^^ (8-t Kn:^>^-5- 

^JRi§l*:^v^ y Ain t:°> h y >?;r:/^5r*tf 6 i: 

[0 0 5 5] ^fc. iufS^^^y /i--<Vif ^^{t^^^i: L 
Tli. ^[l;ttfg^ffl#ff^O 3 1 9 8 8 1 
Wffmo 3 7 3 5 8 2^P^»5»^::^?l/i^^^^T0^6fc^7)5r 

(2 -^^/P;<^y /ix) -^vifv-. 1, (3 
-y ^/i-x^y /I/) -o-ifv, 1, 

v^;^^y /i-^vif 1, 4- 
t:";< (2 -^^/ux^y /i^) ^y-if^, i, 4-t^^y^ 
(3 -^^/by^^y 1, 4-tr':^ (2~ 

7^ y /U) - 2 -y ^/V^V-i^'V, 1, 4-t:'-'X 

(2 -y 5^/^;^^y - 2 -:i:^/^-<>if >#^^tf 

[0 0 5 6] 1#r?^¥2 - 2 5 2 7 9 3^<^¥B{cr?l 

^ ^ttrv ^6 v^:^^ y t''^ ^>^7fe^^7:)Wf:^' 
i: LTfflV^^ - ^(Di%m^\tV.X\t,. 2, 
5-b'.X (4 -y 5^/l--X5^y /V) 2, 
;^ (4 -^^/l/;^5^y y'U') t'^^v'^, 2, 5-t:^;^ [2 
- (1 -:^:7f-/^) ) \f=-;V'] 

(4 -y h:afv^;^^y e"5^v^^^. 2, 

[2- t:^^:=:7V] t'yv^ 

3 8 7 7 1 5^0J#l8»{CP?H;^^ixTV^6:^y :7 :i: 
[0 0 5 7] _t^diLfc^7feliaS'Js ^JS^l^- 

^mmj^n-K. m^iii 2-:7^xn^u y a. Appi. 

Phys. ,|g27#, L713 (1988^)), 1, 4 
-iyy 1 , 3~y^iy^>, 1, 1, 4, 4- 

hy 1 , 3y^v^:i^> (lUiAppl. Phys. 

Lett. ,115 6#, L799 (1990^) ) . ^ 

^ ^ mmi^ mm^2-3 osss e^^a) . -<y 
u>mmi^ mm^^ 2-i8989o . ir^-^ 
iyTy^-;ummi^ mm^^2- 2 1 e 7 9 i ^^j^n. * 

(«FP?g¥2 - 2 2 0 3 9 3^^fB) . fc:°yv^y>il 

mi^ (Wr^^2-2 2 0 3 9 4-§-^ffi) . ^y^u-o-^ 

mr^W- 2-289675 . t^a 

a h^n-yu-^^^ (4^p^ip2 - 2 9 6 8 9 1 . 
X^y /ur^; V^^Sft: (Appl. Phys. Lett. ,||5 6#, 

L 7 9 9 (1 9 9 0^) ) . ^^v>^mt^m mmw- 



2 , 5 - If X 
5 - [ 2 
2 , 5 - t^':^ 



2-191694 



^^r^^#WO 9 0/1 



3 14 S^Appl. Phys. Lett., vol 58, 18, P1982 (1991) 



( 11 ) WmW- 1 0-189252 

20 

[0 0 5 8] ^mmxi^. ^i^m±m(^untL^x. ^ 
#^>^yf~y i^w^it^m mmmv^mo 3 8 8 7 6 
s^mmm'^nm^s~2 3197 o^^^Etcr^^co^ 

(D) ^fflV^^r ir;65»* LV\ LTf^. 1, 4 

f-yxV>. 2, ^Vv"^ 2, 6 

yf-yy^-O-. 1, A-p-'ruy ,:c^u>iy;^^V'f 

10 9, 1 o-T>h9-t>v^-r /uv^/i^y ^y 

4, 4' -t'.X (2, 2 -v^— t -y^ 5^/^:7 in;;!: /l^ 
hf-/lx) t:^^y:n:^ylx^ (i^T. DT B PBB i t»§tSi- 
^) ^ 4, 4' -t^'y^ (2, 2 ji^/blfz^/]/) h^' 
(JL^TDPVB i ii&E-ra) ^oJ:t/^n 

[0 0 5 9] ^^>tC. 5 8 8 6 2 ^<2^$B^ 

^^Ifi«^i^Tv^§— Ijs; (R, -Q3 -AL-o-L-e 

(±tBxC*. i.ny :^:^/\-t^'^^^mx^£^mm}w^f'6 
20 -2 4j@coj^^b7k*T^fo*9. o-L«y^^y- MafS: 

{iiitzs-^/ V yy- hmmmm^m-r) 

fi. \fy^ i2-y^/i-~8-^y V y y—h) {y<y- 
y :x,:=^;vy :x,y =7--^) T)^%^^2>^ (III ) (i^TP 
c-7) , \fy^ {2-y^j\-~s — ^y V yy—h) 
(l-'Ty hy—h) T/u^:=:.ryj:^ (III) («TPC 

-17) m^^m^fhn^. ^(om. 4#bb¥6-9 9 5 3 
t {.x{^±.m{ztmi^tcmmm. K-^^>- h t lt 

40 PAVB) ^mif^::.tt^x^^a 

[0 0 6 0] afe0^3fe^#5^*»t LTfl. ^{^$0 
/^^||1#I^||0 3 9 0 5 5 

TSfe^^t^^/i^tSic^tL'CV^^t^^ (#r^¥3-2 3 
0 5 8 4 ^^$g) 

50 2 2 0 3 9 0^^$R4^<tU^#r?l¥2 - 2 1 6 7 9 0^^ 



( 12 ) 



21 



©Wfe^itf*: (^?tt°-i^ 3 8 0 nm~4 8 0 nm) t 
^fel^Tt^ (4 8 0 nm~5 8 0 nm) ir^-WS^-fr. 

2 0 7 1 7 0 ^-^^m 

^^■t^m^COhn mm^7-l 4 2 l e 9-^<2i$ft) 10 

*fe(7?^3fe^|#S#fe^3fei*:ol^J^lr [-ft 8] iz^-f, 
[0 0 6 1 ] 



0 0 




•Pr 



(H, 



iC2»2N-<Q)-CH--CH-H^ 



NC 



( S'' V r / / f- 1/ y t* 7 > ) 




( 7x / Wl 




20 



30 



40 



[0 0 6 2] mmm^m^^x. m±m^m^-t^:)jm 



mr^^ 10-189252 
22 

X<0^'7^-t^:Ltr-X^ Sfc. it^r^Bg 5 7 - 5 1 7 
8 l-^<K:#(^g|.T^^ixTV^6J;5{c. MBI^fTJM*^!] t 

Xm'^m^-r^Ztf)^X^ ^fz, m^Snm-^-d um(D 

mut.fciimf-&.Amx'om'^=k&.A-r?>^ti>x- 

5o mt. iE?Lt^aA^n^-r§ t«^^(75aA$t^^-^ 
$^ci^^^;45fcoT'b j;< . *fcIEfLi:fl;T-03^»)^t:-fc 

cornet $:#ll)-r5r 
[0 0 6 3] (4) - 2. IE7LaA« 

WiE?LaA^|!j(tSgT'fcoT. jE7L#»b«/J5:*:t<, 
-Y:?t->-fk:3^-t/l-^-7i\ ii^5. 5 e V^Tt/h^l/^ 
CKDip'tE^LiiAlii LXfl. i "^ffiV^WI^-eiETL^ 

-^Jx-lilO' -10" V/c mCOm#fnJpB#(^, /> 
7'i< i'b 1 0"' cm' /V •?>T-fotbtf^<C*5^f*LV\ 
^ /^IE7L)^AWi|sJ■^-oV^TIi. HutBco^f* LV^tt 

tco^. EL*T-CDE?LaAlic^.ffl^ix5<i^*a»t,(7) 
[0 0 6 4] MWm h LTtt. -py;^ {i* h U T V-zb^^ 

^ (j|4H#ff 3, 112, 19 i^rn'mm^mm.) . ^ 

^^'JT9-jvm%'i^ {^mm^3 , 1 8 9, 4 4 7-§- 

mumm^m) < -r (w^i^og s 7 - 1 

6 0 9 6 ^^$g^#RB,) . xKyrU — >'l-T/l';^7>'f|iII* 

(*H!|vfpf3, 6 15, A 0 2^■mMm. 1^113, 82 
0 , 9 8 9 ^m'mm. mw,^, 542, 544 ^0^;^ 

it#<i;j0S4 5-55 5-^^a:$B. |f]51-10983^ 
<i>fe. i|#WBS 5 1 -9 3 2 2 4 -§-^fB^ |5] 5 5 - 1 7 1 

0 5 1*556-4148 Isl 5 5 - 1 0 8 
6 6 7 1^55-15695 3 "t^^. |pI 5 6 - 
3 6 6 5 6-^^$a^#BB) , t°v :^ ^ >-fl?»#:fc J; 0 1° 
7i/n^M€^$: ()|^I1!|#|^^3, 1 8 0, 7 2 9-^0^1(3 

I^^4, 2 7 8, 7 4 6 ^e;!^B»^ 1*3^BS 5 5 - 8 
8 0 6 4 ^<2i|g. [SI55-8806 5 ^<iifR, IrI 4 9 - 

1 0 5 5 3 7 ^^ffi. 153 55-5 1 086 -^^$g. |B] 5 



( 13 ) 

23 

6- 8 0 0 5 1 P56-88141 
57-45545 ^-^^m. |H]54-112637 ^<2^ 
[^5 5- 7 4 5 4 6-^^^$B^-#.BS) , y^zz.u>iy 

T^>mmi^ (*iawff^3, eis, 4 0 4^mm 

W^Bg 5 1-10 10 5 (^46-3712 
•^^$6. l5]47-25336 ^^fg. WIIBg 5 4-53 

4 3 5 [^54-110536 -^^^B. P 5 4 - 

1 1 9 9 2 5 ^mm^m) . T V -/v-r 5: >mmi^ 

i^mm^ms. 5 6 7, 4 5 O^0^^». R|g3, 1 
8 0, TOS^mmm.mmS. 2 4 0, 5 9 7-^?^» 10 

mms, 6 5 8, 5 2 0-^K». [51IS4, 2 3 
2, 1O3^0^»». [^^4, 1 7 5, 9 6 1^0^JM 

mm4, 012, 3 7 6-^P^». 1#^BS4 9-3 

5 7 0 2 P39-27577 l^r^^Bg 5 
5- 1 4 4 2 5 0 ^<2i$B. [^56-119132 

[^56-22437 B?4^?Ff^^ 1,11 

0, 5 1 8 . /em^/i-=i>^3» 
f* (*ii4$f^^3, 5 2 6, 5 oi^mmmm^m) . 
:t^^y—/i^mmi^ (^mwmms, 257, 203-^ 

(#§|Bg5 6-4 6 2 3 4-^^$B^#RS) ^ y^7W:^-l// 
(4#r?l0S 5 4- 1 1 0 8 3 7 ^^$B^#.0S) ^ 
tK^yvK^^^ (*IB#fF^3, 7 1 7, 4 6 2-^P^ 
^^MBg 54-59143 ^<2^$g. [^5 5-5 2 0 

6 3 -^^$g, [^155-52064 ^^$ft. [^55-46 

7 6 0 ^^fB. IW155-85495 |^ 5 7 - 1 

1 3 5 0 -^^$6. IWI57-148749 ^^fS. i|*P^¥ 
2-311591 ^ :^^jU^l^m^^i^ 

(#^Bg 61-210363 -^^$6. [^61-2284 

5 1 [^61-14642 ^^$6. |p1 6 1 - 7 2 30 

2 5 5 -^<2>$g, [^62-47646 -^^$8. |^ 6 2 - 3 

6 6 7 4 -§-^$g. 1^62-10652 ^>k^$a. [^6 2- 

3 0 2 5 5 1^60-93445 |5] 6 0 
- 9 4 4 6 2 ^^fR. 1^60-174749 IrI 

60- 175052 ^<2^#^#.BS) ^ i/^ifV^^f*: 
(3ie[im^|g4, 9 5 0, 9 5 O-^0^a») . TKy^-^ 

>^ (i#r?i¥2- 2 0 4 9 9 6-^d>$B) . r:^y>3^* 

m^ft: (4*r^¥2 - 2 8 2 2 6 3 -§-^$8) . ^^^l- 
2 1 1 3 9 9^>^«t^||7?:^ixTV^6«mttiS^^;*-y 

2 9 5 6 9 6 5-^^^$B^{:ir^.i^Ot(D) . ^S^^Zg^ 

4 , 12 7, 412 ^0^aa». ^m^^ 53-27033 
-^<2^^. In|54-58445 -^^$R. (W)54-1496 

3 4 -^^$g, [W154-64299 IWI 5 5 - 7 9 

4 5 0 ^^j^m. [5155-144250 ^<2^$a. 5 6 - 
119 13 2 [^61-295558 

61- 98353 1^63-295695 50 



^Wrli^l 0-189252 
24 

(i. ^V^:7^ 1 , 10, 15, 2 0 hyy =1^:=- 
yW-2 1H, 2 3H-/K/^:7^ (II) , 1, 10, 
15, 2 0 -y" 2 1 H, 2 3H-;^^Vw:7 

4 ^Sia (II) . 5, 10, 15, 2 0-'rhv^:^ 
(-<>^ V/U^a ^cn -/^) _2 1H, 2 3H-Af^/l-:7 

>^y ^'^Ay^ni/T-V, a^v' ^ci^>T 
:7^n>^T^^, v-X^V. y ^ u 

3S^§J^IIHaT ^ >it^m^ J: i/x ^ y /ixT 5: ^/It-g^^ 

(DiX^mtl.Xi~±^ N, N, , -^h^y^^ 

4' -v^T ^ y :7a^ — yW^ N, -v^y^m::^ 

yi/-N, N' -t^'x- (3 — ^^/i-:7:x^/v) - [1. 
1' -t::7^^yi-] -4, 4' -v^T^>- (J^TTPD 
iri&IBt"^) . 2, 2-t:^^^ (4-S^-p- b y/i-T^ 
y:7in^/i/) yny<zy^ i, i-t^^j?; (4-v^-p-h 
y /WT^ y :7ai^/w) ci^:^-y->', n, n, , 
N' b^-p- h y /w— 4, 4' ->^T^/:7:x^ 
yi^. 1, l-t^;^ (4 -s?— p - b y yi-T ^ / :7zii::^ 

/I/) - 4 -;7 -n^^/Uv-^ Cl^:3ei^>'^ e^y^ (4-0?^^ 

(4 - v'- p - h y yi^T ^ y :7ai^yu) 
V, N, N* -v^y:x^/V— N, N' -v/ (4-/ 
i^yaL::^/^) -4, 4* — ^ / t:^^'7 ^/W, N, 

N, , N' -v" h?:::7:3i-yl.-4, 4' -v^T5;/ 
X/l^. 4, 4' — t:'^^ (i^y n:.=^/UT ^ 

/) ^:^—Y^}y N, N, N-hy (p-hy 

/W) T^^-. 4- p— h y /L-T ^ y ) -4' - 

[4 (v^-p- h yyuT^y ) :^^y/w] :x^7i--<V. 

4-N, N->^:7:3i-y^T^ y - ( 2 ->^:7ai^/Wfcf:=:. 
JV) ^^if^-, 3 — t^r^t-^v— 4 * -N, N-v^:7^ri 

*llWt^^5, 0 6 1, 5 6 9-^{Ct£gc^nTV^5 2f@ 

^Jx.fl\ 4, 4^ - 
b--^;^ [N- (1 --:^:7^/lx) -N-:7^;^ybT ^ y ] h^' 
y^^/i- (ii(.TNPDi:i§fB-r5) . 1#P?I^4- 
3 0 8 6 8 8-^^#1:tB«6*^'CV^^ V y y:i::^;l-T^ 

b;65 3oy;^-/^— hMtCJirg^lxf- 4, 
4' , 4"-hy:^ [N— ( 3 -y ^^71/) -N 

-y:ii:ziybT^y] by^^^^^T^V (WTMTDA 
TAtB&tS-T'S)) ^**tf2>^i:;^^'C^5o 

-a-ifeOte. pM-Si, pMS i C^cO^^fk-^tltilE 



25 



10 



^f4. ^^m^(DlE^ii&At.tzitm'f-i&Aimi^MX' 
fcoT, 10 '° S/c mt^±(7)3g«^^W-r?>t<7);a5 

y a'-^— ^-g-T /I'T? ^^:^y — 
if Wj^flltt:^ y ^•x'— , y — /UT 5 >'r> K y ^ 

•So 

[00 6 5] ( 4 ) - 3 «T-ttAg 
-;^lli^aAli(i. ^*li--ol;^(DiIASrft(t^g-C 

N-N N-N 
Ar'2-jloJ'-Ar'*-4.Q;j-Ar'a 

N-N - N-N 



( 14 ) WM^pi 0-189252 

26 

^mxh^o m^^aASt-fflv^f^tLs^tsH^t LT(i. m 
fi^o HM^msi^m^-^bix^mtLXi^. ^ 

mmi^<r)-^M,^i^(DMri^Mti.X(±^ (-jKi- 
8-^/ y /— yl'SfcliS-t Kn:3f.~>-dr/ y (D^ 

(II) , (III ) m.-a (IV) 

[0 0 6 6] 



tll» 



(irn 



(IV) 



[0 0 6 7] (^4'Ar"'~Ar'M4-ttl^*4xM1fe*fc 
tmaifecT^Ty— Ar"'iAr"ioJ;t>*A 
r i A r "(4^ixmi-*3V^TS:i/^(C|Wl— T'fooTt> 



^mn'^^tA>x^i>. 

10 0 6 8] 



27 



( 15 ) 



^m^^ 10-189252 
28 



3 '3 



( P B D ) 




[0 0 6 9] (4) -4. Tlf|5«11 

&^LV\ 0t.L^^&\tLXii. I TO, In-Zn- 
O, Sn02 :Sb, Z n O : A 1 if CDjgPJgf^bi^m 
H/iS^Jfbn^o teW^?* LV^^iit LTJi. Pt, A 
u, N i ^;5S^{f Pt, AumtH^Am^'^ 

LV\ r - -ei«g4,^,^M»$?ii^Ji LTfi. Mo. W, 
Cr, Ta /£if^^(f-5r i:;0ST'#5<, Au/Al, P 30 
t/Al, An/Al^^. P t/A 1 ^^/^t'^)»ia 

[0 0 7 0] I^Hi LTfi. JJ^-^ifc^M (La Be 
if') , #±S^JR(0^-r*^bife(, T i N/^cir'ODiStt*^ 
JR^t;-^!^dWJa0iJt LT^ff 5r t;45-e^5„ Mg : A 
g, Al : L i /j:i:lie*fflv^fcixT#fc^S-g-^(iW^ 

[0 0 7 1] (4) - 5. n\^mM 
^^mm'Ds^wi.. -rf£t>^m,mam^mm.-r^\cii. mi 40 

fc-5S^(C{iITO (In-Sn-O) , In-Zn-O, 
SnO: : Sb , ZnO : A 1 /£if^r$?4 L<fflV^5:Li: 

[0 0 7 2] ^1lr-(i^i<^1S<^^'&fi. TJU:fyV^m 
^ fcllTyL-i; y ±g^J15r 0 . 1 ~ 5 ^JV%X^^-r^ 
-tM^Xhr^XmW-h^ 1 5 nrnt^CTtOt^li^t^Sii* 



LTti. A 1 , In, Zn, Pb, B i if^r^fS L < 
T*fo5 I TO, In-Zn— O, SnOz : S, ZnO : A 

#b1K> «SJx(i In-Zn-O-efeSnt^i^^f* L 

ofi^MT-tti^^gjt-t-fc'j 1 0 o aynu^xhio 
[0 0 7 3] mmmmmMm^ttx:\.''^m'^i'c±. ±m 
■^■^mi-±mi:fj:Lxmmmx'fj:<x:h^<^ 

[0 0 7 4] (4) -6. ^mKi^mi^ni^m m) 

mm) . ii^^mi^mcxiEii&.xm. tijixf'ii^mcfSic 
xm^i&Am^MfizL. ^^iz-mm mm) ^mm-^ 

[0 0 7 5] v^y\z.%nmm±.\z'^mwmy^E?Lt^xm 

(41 0 — 2 0 0 nm(7)^|l(Djj^ff{^7'j;6 i 9 (c^^-^^ 



( 16 

29 

/^;0S^4Lic<v^^(7>,^,75^e>, ^?ffM■t 
Iffig^ClJ: f9m*57)\ -^(C^#»ag5 0-4 5 0 

°c. m^mi 0" -1 0" t o T T . mmM&o. oi 

-SOnm/s e c. S«fiaE-5 0~3 0 0°C. )SI/¥ 10 
5 nm— 5 n mCD^HT-illia^-r 5 t L.V\ 
[0 0 7 6] <S>:(CiE7LaAJi±tc|g3t»^^(t5|g3tS 

iE?LaA« t m cmfj:^i'^^m<D^'A^hm^-t^ r t 20 

[0 0 7 7] ^^(c. r<;)Bpt^i:i.lS^aAgSrKft 

[0 0 7 8] mmc. m.m^mmLx^mF.Lm'T-i:^ 

[0 0 7 9] rtt*T'tS«LTtyc^^«EL*^^(7){1sM 
[0 0 8 O] f£ts^ WMELmT-diilsfcfllffiSrPPAP-t-S 

^-g-. fl;l^^-(7)iitt(cL-c, 5—4 0 

m^-rthi^^ btttCffML. TFT (Thin Film Tr 
ansister) <0 i 5 -;/^>'^^i^{CT#^0 K-;/ ^ 

Mmmui^xum^t^y^ h y yifyy-<—mii^x^y 50 



) ^mW- 10-189252 

30 

[0 0 8 1] [mMM] je^T. :^mm^mmm{c^'ox 
mmm 1 ] 

±ics 12 He ?r;?/:^^ LTL PCVD^ffl 
V^TJiff 5 0 nm(^a-S i)ifSr)5g||iLfCo 
4 5 0''C-C'fco;^c„ Xe C 1 3idrv--7U-if-^ 

*lSLT^-y >ir-^fT/£o^c„ m-©g{-18 8mj 
/cm' <7)[iMi;t^yl-:¥— T% a$r290mj/ 
cm- (r>m^=^^^/l'^~Xrff£^fc. :ztll,ZX'0 a-S 

C R - C V D-eS;KMS 2 0 CCeMff 1 0 0 n mfifeJI 
L7to ^(-^ hWHi LTT aN (eO/zQ-cm 

rottlStniffi) y Vi^fcj; iJfiiclRL. 

aA{-J: I? Ki^-Y ^^.t y— :^®^E{c:4 X 1 o" -r;^-^ 
/cm\ 3^t>^l-=3r— 8 0 k eVC0P'1':^^^?iAL7t„ 

?Jc{c. s^s^^^sttN, (OBIT'S 0 cc. 3B#rigiRiL, 

IcLfz, /}^y->y ^OO-f :^>?iA$tbfcm^i)cJi2 kQ 

/□(OBteftfitt^^'^gttfb^ it/Co m^. mmmtL. 

ECRCVDT'SiOa ^^l!fL7t„ HJPti 3 0 0 

L7t„ A 1 y >:/L!fff 2 0 0 nm|§:itTfc 

"9. l^!^{Cll2-e7n$tl./^*ii«ffi^, 3>T-V-y— CD 

-h^eis. Tr2 (Dy—^t^mwrny^^-n^^^. T 

ri (Dy—7.t\t^y^^~y<om^h^<^~':yMT.Vtco 
tats^ 'Z^W£^'^-^y hz-t:— ;K*fe^;^)^i:i6S i i;i 
Pj8P$-&-CfcV^fCo S i O. ^ECRCVD^IC 

iore 0 0nm(7>KffT'aBL/c„ 7;*- 

f<fe(r, R I E(C-C;^^W^CF, /0= t LTois/^^/^ 
-^i^'&iCTSJi^fCcOS i O2 Sr¥ffl.{t;L.fc„ iSfefd. Tr 
2 KU-YygR^MP ^btClA 1 : S i (S i IM 
»%) O-g-^^JgJ^S 0 nm^S;)!f $ fed I TO (S 
nl0m»%) ^J^ff 5 0 nmi^KLfCo ^lOi^roS 
SfaS(i2 0 O^C-trSjofc ttff)gif:f+tCTA 1 : S i 
joitJ^I T0cDj5KSKBtr<^S i O2 (75Jp±l^*glS-</ci: ^ 
50. 1 5 /xmJ^^TT'fcofco :i^x!Cj; 19 . A 1 : S i 
fcitJ^I TOttli(T^i-2>^i''i< ^ ^y S i , Trl, 
Tr2 Oil^iSfta^tii^'^:-^/'^.. *^l3f?0^ 

0 ^mX 1 0 O Mna-efe."? . rtL(C>f|- L I T 0«:*;# $ 
\i^Wii^%^^<0:^^^i:^^^-i)^2 4 0 mX 9 0 
nmXh-Dtz. Trl, Tr2, y- h , y-;^fcj;0? 



31 

[0 0 8 2] (mmEhmiixx^ii^mm<DrfM) ±m 

»StS±(cHIff 8 0 nin0 4, 4' - f:^ [N, N-v? 
(3 rs;y] -4" -^rn^/i^- h 

u 7i=/i.T$^-iji (J^T rTPD7 4iiij tmrnt 

) i^lSISlLfCo r.«TPD7 4ffi(4. |^ 1 cDIE7L?i 
ASt LT^Bgf-^o ^C0TPD7 4)ii(7?fi)c)ii(Ci^(t 10 
T, ::CDTPD 7 4|g±{^K)i:2 0 nmC>4, 4' - f 
^ [N- -N-7^-/WT5y] f7 

(WT rNPDH^j tmm-r^o ) ^^sjf l 

c7>NPDBl_h(-Sffl:4 0 nm04, 4' - (2, 2 

Kj tB&iE-rSo ) ^f^mLtz. cc^DP VB i asii. 

*fel63fe®t LT^^I-r^o -^LT. DPVB i m(Ot& 
JKcggttX, :i(DDP VB i lI_h(C8f)f:2 0 nmW h y 20 

(8-^y y t/i-5^':>aii (y.T ta i q 

*bfco 2^gg«;^feS:fflV^3g#l/- 1 . 4nm: 
0. 1 nm(Cig^LS^ii:i 0 nm^^Lfco l^tc, 

y >'i>'fc:T In -Zn -OflI42 0 0 nrnfifeaiL 
f^o In -Zn -OI!i(4#Hl.SS?-ft;*)IS-efci9. In / 
(In+Zn)=0. 8 3X'h?) In -Zn 0^y^y<y 
^ V ^^'^ — -y-y h^m^K Ar :02 

H^tLT*^ 0. 2 Pa, y >j:^tii;'j2w 30 

/cm' <D^#-etT^£o7to Mg :Ag/ln - Zn O 

fee 

[0 0 8 3] (fttJjT^;^ h) ±mxnhti±m±mm(D 

Y^Wi'r:^ h^nfi-^tz, \-y<9~'yh^ 1 0 0 c d/ 



(3 2 0 X 2 4 0) C09*> 1 %tAT-efcofc„ 40 
[00 8 4] [it^0i] 1 ] %m^\ 1 (-*3V^-r. ft±g|5(7) 
S i Oa (i^afb-fr-fiCA 1 : S i / I TOOT95fl;S 

:i6iii^^|5(S(4l 0%Srax.Ti/^fc„ ^ISfe^foSli^^ 
f¥*ffl(ca^L/ci:r6T rl , Tr2 ^SgStt f^tlTV^-S 
t hxm.m^'^ 1/ ^ -5 /c (iW^lcoKiT^f- J: "9 ^ 

/Co 50 



( 17 ) l^r^^l 0-189252 

32 

[0 0 8 5] {.)XM.m 2 ] ^te^U 1 (CjyV^T, A 1 : S 

1 / I TOC>Ta5fl;ffiSr. Trl , T r 2 cogP5^, f— 

Ki^^tT^feofci: r^l^P^tte 7%{::'(STL-Tio'9, 
[0 0 8 6] 

'^j.mm\.fzi.o\^^mm\^^^x. ^ 
[0ffiroffi^/£IJi0J] 

[01] *^0^O^«T^^^^"E L^7tS^K(0-||JS 
ff$li$r1^^e^(c^i-. |g|3»A-A^BfEia-t:-fc5„ 
[0 2] *:5l0J(:ifflV^P>ti'5W^E L^-f-coigftiagSSr 

[0 3] *BB^«W^T^x^7'E L^*1tKW-^J£ 

[04] *|gB;!{cfflv^6^^5»s^^ -7 vv'XiS'-tTj^iKy 
->y ^vg^T-f^^Kic/N^?— jb-r-5jie^m*6^^- 
^■riTffi0T'fc5„ 

[0 5] Sfe*lS^lfC0^aTFTE L(Cfctt5lHl8g0-t'fc 
5o 

[06] 05i'joitSA-A' |gO|fTtS0T-fc-5o 
[0 7] tie*SWc0^1«TFTE LcOftHcO^J^Tj^-rWffi 

[0 8] t;e*e«W^^TFTE LCOteW^iJ^^-fWrffi 

[W^COiftPj!] 
1 

2 h7:^v^X^— (TFT) 
2 1 CDS^Vi>^^— (Trl ) 
22 ^"CD h^>v?;^^— (T r2 ) 

2 3 zn/^fy"^— 

3 ^^EL^^ 

3 1 ra^sM 

3 2 was 

3 3 n^nM 

4 SFsl^glH 
4 1 h*— yu 

4 2 y- vmmm 

4 3 

4 4 -> y :n Vfif ttJl 

4 6 y- 

5 2 ffiSJi 

5 4 h5i^— /I' 

6 2 y — X 

7 0 ^ y V- y => 
7 1 ^° y -> y =1 yT-r 7 >• K 



33 



7 2 v-hmmm 

7 3 Tf.^Jiy^J hi 

8 1 IE?LaA«ffi 



( 18 ) 



34 



1 8 9 2 5 2 



8 2 m^-aAi 
8 3 y-hm^. 
8 4 



[011 



62: V-X 



3-^ 

32: 




[612] 



[0 3 ] 



CI 



Yj+2 



Ci+I 
/ Xi+2 



22:?^*^ 



zzz 




[115] 



Xj Xi4l 



Yi*( 



Xi+z 
21 



r. 



A' 



-22 



[me] 



33 

32^3 



( 19 ) 



1#F?i^l 0-189252 



[04] 



[07] 



70 tt^ ^tD/a-^Sl^ 71 



(a) 
(b) 
(c) 

(d) 
(e) 

(f ) 
(«) 

(h) 



, • ^ KrF(248nm) 

^^^^^^ 



43 



^^^^^^ 

1^ 




i i < I 1 ( I I i 



LTO 



rq fir PV/. niy/j 




(Si02) 



[08] 




